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CLAIMS / 
cS wb fe^ V ^ A method for transmitting data from a radio network subsystem 
(RNS) to user equipment (UE) in a mobile telephone system, comprising: 

- (606) the radio network subsystem (RNS) transmits a dedicated 
5 control channel to the user equipment (UE); 

- (610) the radio network subsystem (RNS) transmits a dedicated 
traffic channel of variable data transmission rate to the user equipmejTt (UE); 

- (608, 612) during transmission, the radio networl^subsystem 
(RNS) spreads each channel with a spreading code; 

10 - (602) the spreading code used to spread the^faffic channel is 

changed according to the required data transmission rate, 

characterized in that (604) each control channel frame 

indicates the spreading code with which the corresponding traffic channel 

frame is spread when transmitted. 
15 2. A method as claimed in claim 1y6 haracterized in that 

the control channel and traffic channel frames'^ssociated with each other are 

transmitted on the same frequency, spread with a different spreading code. 

and substantially simultaneously, i.e. separated by one frame length at most. 

3. A method as claimed ipi'claim 1, characterized in that 
20 the control channel frame comprises a transport format indicator in which the 

spreading code used to spread the traffic channel is disclosed. 

4. A method as claimed in claim 1, characterized in that 
the spreading codes are arranged into a code tree in such a manner that on 
the first level, the code tree root comprises a one-bit spreading code, the 

25 second level comprises^ two branches with mutually orthogonal two-bit 
spreading codes, they4hird level comprises four branches with mutually 
orthogonal four-bit spreading codes, the fourth level comprises eight branches 
with mutually orthogonal eight-bit spreading codes, the fifth level comprises 
sixteen branches/with mutually orthogonal sixteen-bit spreading codes, the 

30 sixth level comonses thirty two branches with mutually orthogonal thirty-two-bit 
spreading codes, the seventh level comprises sixty four branches with 
mutually orthogonal sixty-four-bit spreading codes, the eight level comprises 
one hundred and twenty eight branches with mutually orthogonal 128-bit 
spreading codes, the ninth level comprises two hundred and fifty six branches 

35 with mutually orthogonal 256-bit spreading codes. 
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5. A method as claimed in claim 4, characterized in that a 
part of the spreading codes of the code tree are reserved for the use oythe 
control channels. 

6. A method as claimed in claim 4, characterized yfn that 
5 the code tree is divided into sub-code trees and one branch in. a level/is a tree 

access point to a sub-code tree, and the branches below the tree access point 
belong to the sub-code tree in question. 

7. A method as claimed in claim 6. character /zed in that 
the data transmission rate of the traffic channel is changed by changing the 

10 length of its spreading code, i.e. by moving between the levels of the sub-code 
tree. 

8. A method as claimed in claim 7, characterized in that 
each spreading code of a sub-code tree is numbered in an agreed manner 
and the number in question is entered into the transErcirt format indicator. 

15 9, A method as claimed in claim 8, characterized in that 

the number refers to at least two parallel spreading codes. 

10. A method as claimed in claim/7, characterized in that 

the user equipment does not send an acknciwledgement to the radio network 

subsystem after receiving the transport forpnat indicator. 
20 1 1 . A method as claimed inyclaim 1, characterized in that 

signalling of the physical layer, d^a link layer and network layer are 

transmitted in the control channel. 

12. A method as clairafed in claim 6, characterized in that 
the radio network subsystem sianals the tree access point of the sub-code tree 

25 to the user equipment and th^^ user equipment sends an acknowledgement to 
the radio network subsyster 

13. A methodyGs claimed in claim 12, c h a r a c t e r i z e d in that 
the signalling of the tree access point of the sub-code tree is performed as 
signalling of the MAQ/sub-layer in the data link layer. 

30 14. A method as claimed in claim 6, characterized in that 

at least two diffei?ent units of user equipment use the various spreading codes 
of the same si^^code tree. 

A method as claimed in claim 14. characterized in that 
the radio outwork subsystem allocates the spreading codes. 
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16. A method as claimed in claim 15, c h a r a c t-e r i z e d in that 
when the sub-code tree becomes congested, the user equipment cap be 
transferred to another sub-code tree. 

1 7. A method as claimed in claim 1, characterized /in that 
the radio network subsystem transmits the traffic channel frames in a 
synchronized manner to the units of user equipment which belong to^the same 

sub-code tree. . z 

18. A method as claimed in claim 1 , c h a r a c t e r^i/z e d in that 
the data transmission rate of the control channel is as low as possible. 

19. A method as claimed in claim ^characterized in that 
the control channel contains pilot bits for channel estimation. 

20. A method as claimed in claim l.cliara'^terized in that 
the traffic channel contains only useful load of the user. / 

21 . A method as claimed in claim 1 , c ha' racterized in that 
ilQi 15 the radio network subsystem transmits the control ^hannel frames of different 

user equipment as non-simultaneously as possible, 
mi 22. A method as claimed in claim 1.< characterized in that 

other than control data, for instance data or^s^>eech. is transmitted in the free 
lij capacity of the control channel frame. y 

Ldi 20 23. A method as claimed in claim 1, characterized in that 

the same spreading code is always use^ in spreading the control channel. 
i;3 24. A method as claimed/in claim 1, characterized in that 

^ the data transmission rate of the co;ntrol channel is fixed. 

25. A method as claimed in claim 1, characterized in that 
25 the method is used in a univer^l mobile telecommunication system using a 
direct-sequence wideband cod^ division multiple access method. 

^ A radio network subsystem (RNS) which is adapted to: 

- transmit a dedicated control channel to user equipment (UE); 

- transmit a dedicated traffic channel of variable data transmission 
30 rate to user equipment (UE); 

- spread^each channel with a spreading code during transmission; 

- change the spreading code used to spread the traffic channel 
according to the required data transmission rate; 

ch'a racterized in that the radio network subsystem is 
35 adapted to/ndicate in each control channel frame the spreading code with 
which the /orresponding traffic channel frame is spread when transmitted. 
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27. A radio network subsystem as claimed in claim jzQ, 
characterized In that the radio network subsystem is adapted to 
transmit the control channel and traffic channel frames associated witiV each 
other on the same frequency, spread with different spreading codes, and 

5 substantially simultaneously, i.e. separated by one frame length at most. 

28. A radio network subsystem as claimed in d4im 26, 
characterized in that the control channel frame comprises sf transport 
format indicator into which the radio network subsystem is adapfed to enter 
the identification data of the spreading code used to spread the yaffle channel. 

10 29. A radio network subsystem as claimed/ in claim 26, 

characterized in that the spreading codes are arrafiged into a code 
tree in such a manner that on the first level, the code tre6 root comprises a 
one-bit spreading code, the second level comprises/ two branches with 
mutually orthogonal two-bit spreading codes, the thi|;d level comprises four 
15 branches with mutually orthogonal four-bit spreading codes, the fourth level 
comprises eight branches with mutually orthogori^eight-bit spreading codes, 
the fifth level comprises sixteen branches with rtuitually orthogonal sixteen-bit 
spreading codes, the sixth level comprises m\vty two branches with mutually 
orthogonal thirty-two-bit spreading codesy^e seventh level comprises sixty 
^ 20 four branches with mutually orthogona/sixty-four-bit spreading codes, the 
eight level comprises one hundred acra twenty eight branches with mutually 
O orthogonal 128-bit spreading codes( the ninth level comprises two hundred 

and fifty six branches with mutualK/orthogonal 256-bit spreading codes. 

30. A radio netwbrk subsystem as claimed in claim 29, 
25 c h aracterlzed in tha^ the radio network subsystem is adapted to 

reserve a part of the spreading codes in the code tree for the use of the control 
channels. 

31. A radio network subsystem as claimed in claim 29, 
characterize d/in that the radio network subsystem is adapted to divide 

30 the code tree into sub-code trees, and one branch in a level is a tree access 
point to a sub-coofe tree, and the branches below the tree access point belong 
to the sub-code/tree in question. 

32/ A radio network subsystem as claimed in claim 31, 
c h a r a c t /r I z e d in that the radio network subsystem is adapted to 
35 change therdata transmission rate of the traffic channel by changing the length 
of its spreading code, i.e. by moving between the levels of the sub-code tree. 
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33. A radio network subsystem as claimed in claim ^32, 
characterized in that the radio network subsystem is adapted to 
number each spreading code of a sub-code tree in an agreed manner/and to 
enter the number in question into the transport format indicator. / 
5 34. A radio network subsystem as claimed in craim 33, 

characterized in that the number refers to at least tw6 parallel 
spreading codes. / 

35. A radio network subsystem as claimed in claim 32. 
characterized in that the radio network subsystem does not expect an 

10 acknowledgement from the user equipment after transmitjirig the transport 
format indicator to the user equipment. 

36. A radio network subsystem as d^imed in claim 26, 
characterized in that the radio network suk^ystem is adapted to 
transmit signalling of the physical layer, data link la^ and network layer in the 

15 control channel. 

37. A radio network subsyster/ as claimed in claim 31, 
characterized in that the radio netwoi?K subsystem is adapted to signal 
the tree access point of the sub-code tree to the user equipment and to await 
an acknowledgement to its signalling fronr/the user equipment. 

20 38. A radio network si/Dsystem as claimed in claim 37, 

characterized in that the raaio network subsystem is adapted to 
perform the signalling of the tree^ access point of the sub-code tree as 
signalling of the MAC sub-layer iiythe data link layer. 

39. A radio netyvork subsystem as claimed in claim 31, 
25 characterized in that/fhe radio network subsystem is adapted to use 

the various spreading codes of the same sub-code tree for at least two 
different units of user equipment. 

40. A razno network subsystem as claimed in claim 39, 
characterized/ in that the radio network subsystem is adapted to 

30 allocate the spreading codes. 

41. A radio network subsystem as claimed in claim 40, 
characte ryz e d in that when the sub-code tree becomes congested, the 
radio network/subsystem is adapted to transfer the user equipment to another 
sub-code tre 

35 42, A radio network subsystem as claimed In claim 26, 

charaorterized in that the radio network subsystem is adapted to 
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20 ^ 
transmit the traffic channel frames in a synchronized manner to the units of 
user equipment which belong to the same sub-code tree. 

43. A radio network subsystem as claimed in claim 26, 
characterized in that the radio network subsystem is adaptetf to set 

5 the data transmission rate of the control channel as low as possible. / 

44. A radio network subsystem as claimed in (jlaim 26, 
characterized in that the radio network subsystem is adapjed to place 
pilot bits into the traffic channel for channel estimation. 

45. A radio network subsystem as claimed /in claim 26, 
10 characterized in that the. radio network subsystem i^dapted to place 

only useful load in the traffic channel. 

46. A radio network subsystem as clamed in claim 26, 
characterized in that the radio network sub^system is adapted to 
transmit the control channel frames of different/Qser equipment as non- 
15 simultaneously as possible. 

47. A radio network subsyste;;!^ as claimed in claim 26, 
. characterized in that the radio netwof^ subsystem is adapted to place 

i=* other than control data, for instance data speech, in the free capacity of the 

control channel frame. 

Lfji 20 48. A radio network /ubsystem as claimed in claim 26, 
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characterized in that the /adio network subsystem is adapted to 
always use the same spreading ccfcle in spreading the control channel. 

49. A radio netWork subsystem as claimed in claim 26, 
characterized in tha/ the radio network subsystem is adapted to 

25 transmit the control channe|/at a fixed data transmission rate. 

50. A radiy network subsystem as claimed in claim 26, 
characterizedin that the radio network subsystem is a part of a 
universal mobile tele^mmunication system using a direct-sequence wideband 
code division multipe access method. 

30 \j/er equipment (UE) which is adapted to: 

- revive a dedicated control channel transmitted by the radio 
network subsystem (RNS); 

-/receive a dedicated traffic channel of variable data transmission 
rate transmitted by the radio network subsystem (RNS); 
35 / - remove the spreading of each channel with a spreading code. 
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21 / 
characterized in that the user equipment is adapted to r^ad 

* 

from each control channel frame the spreading code with which' the 
corresponding traffic channel frame is spread. ^ 

52. User equipment as claimed in claim 51. characterized 
5 in that the user equipment is adapted to receive the control chapmel frames 
and traffic channel frames associated with each other transmittefl by the radio 
network subsystem on the same frequency, spread with different spreading 
codes, and "substantially simultaneously, i.e. separated by^^e frame length at 
most. 

10 53. User equipment as claimed in claim 5;t^ chat in that the control 

channel frame comprises a transport format indicator from which the user 
equipment is adapted to read the identificatipn data of at least one spreading 
code used to spread the traffic channel. 

54. User equipment as clairfied in claim 51, characterized 
15 in that the user equipment is adapt^to perform channel estimation by means 

of the pilot bits in the control charinel. 

55. User equipnrj^t as claimed in claim 51, characterized 
in that the user equipmepn is adapted to always use the same spreading code 
in removing the control^hannel spreading. 

20 56. User equipment as claimed in claim 51, characterized 

in that the user/equipment is used in a universal mobile telecommunication 
system using/a direct-sequence wideband code division multiple access 
method. 



